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(57) Abstract: 

PURPOSE: To obtain a new 
compound having suppressing 
activity against the growth of tumor 
cells and useful for treatment of 
leukemia, osteosarcoma, breast 
cancer, gastric cancer, etc., when 
used as an antitumor agent by 
modifying a partial structure of 
distamycin, 

CONSTITUTION: A compound of 
formula I [Rl is H, R3(CH2)rC0NH 
(R3 is H, amino, etc.; r:0-5), etc.; R2 
is H, amidino, etc.; (m) and (n) are 
each 0, 1 ; (m) and (n) can not be zero 
at the same time; t=0-5] or its salt, 
e.g. 4-benzoylamino- l-methyl-N-[3- 
(N,N-dimethylamino)propyl]-2- 
pyrrolecarboxamide. The compound 
is obtained e.g. by hydrogenating a 
nitro compound of formula II in the 
presence of a Pd/C catalyst in a 
solvent such as methanol to convert 
to an amino compound and 
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subsequently subjecting the product 
to condensation reaction with 
chlorambucil of formula III. A nitro 
compound of formula II is obtained 
e.g. by starting from 4-(l-methyl-4- 
nitro-2-pyrrolecarboxamide)benzoic 
acid ethyl ester. 
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;i/7^y] - 1 -;^5';i/-2-fcfn-;i/;^;i.7}^+it^ 
F] ^>y^;i^7^/] -l-^?;i/-N- (3, 4, 
5- F^^x7xx;w -2-fcrD-;i/*;i/3p^^U' 20 

(fk^tfS?) 4- [3- [4- (N, N-z^:A^JVT 

;i/-N- [4- [N, N-tiX (2-:^Dnx?;w 7 

^'xXJW -2-h!D-;i/;^;i/4^+ij-^H 
Wfc'&traS) 4- [4- [4- (N, N-z^^^)V7 

y^u;i/7^y] ^>y-f;i/7^/] -1-;^^ 

)V-N~ [4- [N, N-lfX (2-^j7nDX^;i/) 7 

^ :7xx;W - 2 - tfn-;i/*;i.3}^+ii-5 h 
iit^m39) 4- [3- (^7x>?y7ir5^;i/7^ 30 
/) )17^ y] ~ 1 - y^)l~N- [4- 

[N, N-tfx (2-^nDx^;w 757] :7xx 

ab'&^4 0) 4- [4- (^7r:vy7'fe5";i/75 
7) '^>y-i';i/75y] -i-^^^Jiz-N- [4- 

[N, N-lfX {2-^UUJL^)V) 75/] 7xr: 
;W -2-hfD-;i/*;i.2P^iit5 H 
a[::'&tl4 1) 4- [3- [4- [4- (N, N->?7 

5^;i'75>/) y5'u;i.75y] - 1 -p<5">ii/-2-tfn 
-;p*;i/#4^iJ-5 F] '^>\/<;i/75y] ^ 
-N- [4- [N, N-hfx (2-^nnx^;W 75 

(it^^42) 4- [4- [4- [4- (N, N-S^y 

5";i'75/) y^u;P75y] - 1 -pt^;i,-2-bfn 
-;i/:^;i/ip+it5 F] ^>y'-r;i/75y] ~i-y?;i/ 

~N~ [4- [N, N-t'X (2-^DDX5";i/) 75 • 

/] 7xx;W -2-trD-;!/*;i.3f^+-tJ'5F 

(ft^tl4 3) 4- [3- [4- (^7X^/7^^;!. 

75/) - 1 -y^;i/-2-tfD-;i/:^;i.4^4i4t5 F] 
^yV^)V7^j] -i-y5^;i.-N- [4- [n, n 50 
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-tfx (2-^DPx5^;w 75/] 7xx;w -2- 
t!D-;i.:^7;i.d^4^it5 F 

{i\:^m4 4) 4- [4- [4- (^7r,z^/7±^)l 
75/) - 1 -^?;i/-2-tfD-;i/:^5;;i/3}^+-tf5 F] 
^>y-1';i/75/] -l-pt^;i.-N- [4- [N, N 
(2-^DDX5^;W 75/] 7xx;>] -2- 

(fl:^ife4 5) 4- [3- [4- (N. N-i^>(5";U7 
5/) >^^U;l/75/] ^>V^'l';i/75/] 
;l,-N- [4- [N, N-t:X (2-:/D^X5';W 7 
5/] :7xx;W -2-\fu-j\,t!J\^t^^'d'^\^ 

«b^^Kj4 6) 4- [3- (^7x>?/7ir5";i/75 

/) ^>y^;i/75/] -i-y5";i/-N- [3- 
[N, N-tfx (2-/7nDX5^;i/) 75/] :7xx 
;W - 2 - tf D-;i/*;i/;}^+ij-5 F 

Wt:^^fe4 7) 4- [3- [4- (N, N->?X?;l.7 

5/) :/^u;i/75/] ^>^/^;P75/] -i-y^ 

;P-N- [4- [N, N-h'X (2~^UUX^Jl) 7 

5/] :7xx;i/] -2-fcfD-;p*;i/zK^^ij-5F 

(lb'&%4 8) 4- [3- (^7x>?/7ir^;l/75 

/) ^>y-f;i/75/] - 1 ~ y^)i~N~ [4- 

[N, N-HX (2-yD€:X^;i/) 75/] 7xX 

M -2- tf D-;i.*;i.3}^:^i-y-5 F 

at:'&%4 9) 4- [4- [4- (N, N-i;/^;i/7 

5/) >^^u;i/75/] ^>y-r;i.75/] -i-y^ 

;P-N- [3- [N, N-tlX (2-i5^DDX5^;W 7 
5/] r^xxji/] -2-tfD-;i/:it7;i/#:^^it5 F 
(it-^mbo) 4- [4- (^7xs;/7-tr^;i/75 
/) '^>y'f ;i/75 /] -i-/5^;i/-N- [4- 

[N, N-tfX (2~-:/DqEX^;W 75/] 7xX 
;W -2-tfD-;i/:^;i.:^^=^^i^^ H 
«t:-&l^5i) 4- [3- [4- (N, N->^y5';i/7 

5/) :/^u;P75/] ^>i/-r;i/75/] -i-y^^ 

;V-N- [3- [N, N-tfX (2-i7nDX5^;i/) 7 
5/] 7xx;P] -2-fcfD-;P;^;;P2j^:^ii^^ H 

Wb^tF5 2) 4- [4- [4- (N, N-vX?;i/7 
5/) y5^U;P75/] ^>y'f;i/75/] 
;^-N- [4- [N. N-b'X (2-^nDX?;W 7 
5/] yjL-jll -2-tfD-;i.;^;^3p:^ij-^ H 

ak-&#J5 3) 4- [3- (^7xi?/7'fe^;i.75 
/) '^^y-f ;i/75 /] -l->C^;i.-N- [3- 

[N. N-HX (2-:/D^X^;l/) 75/] 7xX 
;W - 2 - t!p-;i.;^7;i.4^:^^if 5 F 

ab^«;5 4) 4- [3- (^^7x>?/7ir^;i'75 
/) ^>y-r;i/75/] -l-^^;i,-N- [4- 

[N, N-fX (2-^UDX5^;W 75/] 7xX 

;W -2-fcfn-;P:^;i/ij^4^ij-^ H 

(fti'&i&SS) 4- [3- [4- [4- (N. N->?X 
^;P75/) y^U;i/75/] - l-/^;i/-2-bD 

-;p*;^*+-9-5 F] ^>V'-r;i/75/] -i-/5^;i/ 
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-N- [4- [N, N-tfX (2-i7DDX^;0 7^ 

y] 7xnji.] -2-h!D-;i/:^;v#:^itaF 

(ft'&tlSe) 4- [4- [4- [4- (N, N-i^X 
-N- [4- [N, N-tlX (2~^unx,^)V) 7^ 

7] 7xx;H -2-t:u-;i/;^;i/2j^+-9-^ H 
abatis 7) 4- [3- [4- (if^Uvy7-fe5';i/ 

OV^)l7^y] [4- [N. N 10 

-fc'x (2-i7unx?;i/) 7^y] 7xx;i/] -2- 

Wk^«r5 8) 4- [4- [4- (^7X^7 7^1?;^ 
75 7) -l-y5^;i/-2-tfD-;i/*JV>}^4^^t^H] 
^>y^;i/7^/] - 1 ~>^5^;i/-N- [4- [N, N 
-b'x (2-r^D^x5";w 7^y] 7xx;i/] -2- 

(Ib'&^SQ) 4- [3- [4- (N, N-v^^;V7 

^7) y5^u;P7^7] ^>y-f;i/7^7] 

)l-N- [4- [N, N-tfX (2"i7DDX5^;W 7 it? 

^7] 7xx;i/] -2-tfn-;p;^;i/7}^:^-y-^ K 
«b^iKl6 0) 4- [3- (tf^^>?77ir5";l'7^ 

7) ^>l/-r;l/757] -l-^5^;l/-N- [4- 
[N, N-t:X (2-^^nnx5^>i]/) 7^7] :7xx 

- 2 - brn--;i/:^;i/7}^^i^-^ H 
ab'&^ei) 4- [3- [4- (N, N-i^^^)V7 

^7) y^U;P7^7] ^>l/-f;i/7^7] 

;i/-N- [4- [N, N-b'x (2-:/D^x5^;0 7 

^7] 7xX;W -2-tfD-jI/;^3;i/xJ^:^-1j-^ H 

(>ft:^ti6 2) 4- [3- (3-tfus;;^7-fe^;P7^ Ji? 

7) ^>'/-f)V7^/] - 1 - [4- 
[N, N-fcfX (2-^DDX^;W 7^7] 7xX 

;W -2-hfD-;i.;^;U3}^:^ij-$ H 

(flS-g-tieS) 4- [4- [4- (N, N->^^^)V7 

^7) :/?u;i'7^7] ^>y-r;i/7^7] -1-/5^ 
[3- [N, N-fcfx (2-yn^x5^;W 7 
^7] 7xx;W -2-tf^-;^;^;^3f^+1t^ H 

ak'&tl6 4) 4- [4- (tf^7>^77-fe^;i/7a 
7) ^>yi';l'7a7] -1-75^;I/-N- [4- 

[N, N-liX (2-^aax9'M 7^7] 7xX 
;W - 2 - tf n-;i/:^;i/3j^:*^-y-^ H 

(fb^^6 5) 4- [3- [4- (N, N->?X5";i/7 

^7) :/5'u;i/7^7] ^>V-r;U7^7] -1-^5^ 

;I/-N- [4- [N, N-t:X ( 2 -yn^rX?;!.) 7 

^7] 7xx;W -2-tfD-;p*;P3t^4^it5 H 

(ft'&tjee) 4- [4- [4- (N, N-i^^^)l7 
^7) :/^UJ^757] '^>^/'Y;1/7^7] -1-^5" 
)V-N- [4- [N, N-b'X (2-:/D^X^Jl/) 7 

^7] 7xx;w -2-tfD-;i.*;P3t^:*^-y-^F 

Wt^«f6 7) 4- [3- (4-l:f'Ji^;V7ir^;P7^ 5i7 
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7) '^>^/^;i/7^7] -l-;*?;i--N- [4- 
[N, N-tlX (2-^00X5^;!/) 7^7] 7xX 

;W - 2 - tf n-;i/;^;l/7j^+it^ H 
Wb^i^es) 4- [4- (3-tf g v;i/7-b5'Ji/75 

7) ^>'/-()i7^y] -i-p<^;i/-N- [4- 

[N, N-tfX (2-^DDX^;i/) 7^7] 7xX 

;]/] -2-t°D-;i/;^;i/;i^4^i^a H 

ab^ft6 9) 4- [3- [4- (N, N~i^^^)l7 
5 7) :/5"U;V'75 7] Jb'75 7] 

;^-N- [4- [N, N-b'X (2-^DDX?;i.) 7 
57-3-;<?;W 7xx;H -2-fcrD-;i.:^;i.4^:^ 

at-^^TO) 4- [4- [4- (N, N-i^^^]V7 

57) :^?u;P757] ^>^/'Y;I/757] -i-y^ 

)l-N~ [4- [N, N-fc*X {2-i7DDX5^;i') 7 

57-3-^5^;W 7xx;i/] -2-ifn-;i/;dJW3}^4^ 

it5 H 

(jb^tl7 1) 4- [3- (^7Xv7 7ir^;i/75 
7) ^>y-f ;i/757] - 1 -^^'viU-N- [4- 

[N, N-tfX 757-3-^5" 
;V] 7xx;W - 2-b!n-;p;^;i/7p4^i^^ H 

Ub^%7 2) 4~ [4- (^7Xv7 7-fe5^;i/75 
7) ^>y-f;i'757] -l-p<?;i.-N- [4- 

[N, N-HX (2-i7DDX?;i/) 757-3-;^5^ 
;H 7xxji/] -2-t!D-;P:^ji/7)^:^-9'5 H 

ab^tl7 3) 4- [3- [4- [4- (N, 

^;i'75 7) :/^u;V75 7] -i-^^;i/-2-trD 

-N- [4- [N, N-bfX (2-i7DDX^;l/) 75 

7-3-^5^;W 7xx;H -2-tfD-;^*;I/7J^:^^•y- 
5H 

ab^fe7 4) 4- [4- [4- [4- (N. N-v^ 
5=^;i/757) >^?U;l/757] -l-y5">/l/-2-t!n 

-;^*;^*+-t^5 H] ^>i/^;i/757] -i-;^?;^ 

-N- [4- [N. N-HX (2-^DnX^;i') 75 

7-3-^5^;!/] 7xx;w -2-tfD-;^*;i/jK+-y- 
5H 

(it^^T 5) 4- [3- [4- (i^7xi^7 7-lr^;^ 
75 7) - 1 ->^^;l'-2-tfD-;i/;^;!//}?4^ij-5 F] 
^>y-f;i/757] - 1 -;;C^;i'-N~ [4- [N, N 
-tfX (2-ii7Dnx^;l.) 75 7-3-;?t?Jl/] 7x 
x;l/] -2-fcfn-;i.:^;i/;p:^i^^ F 

Mb^tl7 6) 4- [4~ [4- (^7Xv77ir^;l. 
75 7) -l-^'^)V-2-'\:lU-)Vtf)lt^^D-^V] 
^>'M)V7^/'\ -l-^5^Jl/-N- [4- [N, N 
-bx (2-^nnx^;i/) 75 7-3-^5";W 7x 
x;H - 2 - \fa-)Vtt)Vt-^^^ F 

iit^mi 1) 4- [3- [4- (N. N->^X5^;i/7 
5 7) :/?^U;V75 7] ^>^/-1';i/75 7] -1-^^ 
;i/-N- [4- [N, N-HX (2-i^DDX5^;W 7 
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(it^^l S) 4- [3- (1 -^^;nf^^v-;i.7 
[4- [N, N-t:X (2-^DDX^;i/) 

Wk^iKirg) 4- [s- [4- (n, n-vx^;i.7 
:/?u;u7^y] ^>\/-i'ji.75y] -1-^5^ 
;^-N- [4- [N, N-h'x (2-yn^x^;i/) 7 

ak-a-tiso) 4- [3- (e^u>^y7ir5^;i/7^ 
y) ^>7^;U7^y] -i-^^;i.-n- [4- 

[N, N-h*X (2-^DDX^;i/) 7^y-3-^^ 
(fk'&#f8 1) 4- [4- [4- (N, N-vX^;l.7 

^y) :/^u;P7^y] ^>\/-r;i/7^y] -i-y^ 

;^-N- [4- [N, N-fcfX (2-i7DDX^jW 7 

^/-3-^5";i/] r^xx;W -2-tfD-;i/:^7;i/;K+ 

(ft:^^8 2) 4- [4- (4-kfg>?;P'7-fe5";i/7^ 
y) '<>y-f;i/75y] - i -;?<?;I/-n- [4- 

[N, N-tfX (2-^nnx^;i/) 7^7-3-^5^ 
(Ib'&^lSS) 4- [3- [4- (N, N-v^5^;i.7 

^y) :/^u;i/7^/] ^>y'f;i/75y] -1-^5^ 
;i/-N-- [4- [N, N-tfx (2-':/n^x^;w 7 

(^^^8 4) 4- [4- [4- (N, N-z^^^)l7 30 

;i/-N- [4- [N, N-t*x (2-:/D^x^;i/) 7 
(fl:^ft8 5) 4- [3- (3-t!Uv;V7-fe:5";l'7^ 

y) '^>^/-r;P75/] - 1 -;<5^;i/-N- [4- 

[N, N-tfX (2-^nDX^;i/) 7^y-3-;^5i 
;W 7xx;^] -2-t!n-;i/:^;i,3|^+it^ K 

Wk^ifese) 4- [4- (3-h!Uv;i/7-fe5^;i/7^ 
/) '^>y^;i/75y] "1-^5f;i.-n- [4- ^ 

[N, N-tfX (2-^nDX^;i/) 7^y-3-;<5^ 
(ft;^«J8 7) 4- [3- [4- [4- (N, N->?X 

^Ji/7^/) >^5"u;U7^y] - 1 -;<5";i/-2-tfn 

-N- [4- [N, N-tfx (2-^Dnx5^;W 7^ 
>^-3-^5^;P] :7xr:;w - 2 - trn-jPAjpsje^^^ij- 
(fl:^^8 8) 4- [4- [4- [4- (N, N-vX 

5^;U7^/) :/^u;P75y] - 1 -^^;p-2-tfD 50 
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-N- [4- [N, N-fc:X (2-^nDX5^;W 7^ 
^'-S-^^'M :7xx;W -2-hfD-;i/*;^d^:^-tj- 
^F 

(ft;^ft8 9) 4- [3- (4-tfU>^;i/7ir5^;l/7^ 

y- 1 -;<5^;p-2-hrD-;i/;^;i/;j^:^^-y-^ F) ^>V' 
-DVT^JI -i-^^jp-N- [4- [N, N-lfX 

{2-^uu:l^)V) 7^y-3-;<^;w :7xx;w 

- 2 - hf D-;l.;^;l/;}^4^it^ F 
Wb'&^^QO) 4- [4- (4-tfU v;U7ir5^;l/7^ 

y- 1 -y?>'i^-2-brD-ji.;^;u3}^+ij-^ 1.*) 

-f;P7^y] - 1 ->(5^;l/-N- [4- [N, N-fX 

(2-^DDX5^;W 7^y-3-^5";W yxx;w 
(>fb'&fe9i) 4- (3-tf^^vy7-fe5^;i/7^y^ 

yV^)VT^J) -l-;*5^;l/-N- [4- [N. N- 

«b^«fe9 2) 4- [3- (4-tfU>?;i.7-tr^;i/7^ 
y) ^>v^^Ji/7^y] -i-y^;i/-N- [4- 

[N, N-h*X (2-^DDX9^;W 7^y-3-pC5^ 

;W :7xx;w -2-ifD-;i.:t?;i.jj^:^i-y-^ f 
at:^t;9 3) 4- [3- [4- (N, N-v;<5^;P7 

^y) >^5^u;i/7^y] ^>>/<;i/7^y] 

)V-N- [4- [N, N-b'X (2-^uax,^)l) 7 
^y-2-^?;W 7xx;H -2-t!n-;i.;^;;i.#:^i 
1?-^ F 

4- [3- (^T-i^yT±^)lT^ 
y) ^>V-(JlT^y] ~ 1-^^JV~N~ [4- 

[N, N-tfx (2-^Dnx^;w 7^y-2-;<^ 
;W 7xx;i.] -2-hfD-;i.ij;ui}^4^ij-^ F 
(it't^9 5) 4- [4- [4- (N, N-vy5^;l/7 

^y) :/^u;i/7^y] '^>y>f;i/7^y] -i-^^ 

)l~N~ [4- [N, N-h*X i2-^ua:si^)l) 7 
^y-2-;<5";W 7xx;W -2-tfp-;i.*;i.ijf+ 
•y-^F 

iit^^de) 4- [4- l^Y:=:pyT't^)l7^ 

y) ^>V-()iT^j] -i-y^;i/-N- [4- 

[N, N-lfX (2-^DPX5^;l/) 7^y-2-;<^ 

;W :7xx;W -2-fcfn-;i.*;U7K+i^a F 

(it^^d?) 4- [3- [4- (N, N-z^X^)V7 

^y) :/^uji/7^y] '^>y'f ;i/7^y] -i-y^ 
;P-N- [4- [N, N-tfx (2-i7aDX5^;w 7 
^y-2-^^;W 7xx;W -2-trn-;i/*;i.:i^+ 
F 

ab^^9 8) 4~ [4~ (4- (hrui^;i.7-tr^;u7 
^y) ^yv^)V7^y] - i-^^^jv-n- [4- 

[N, N-bfX (2-^^00X5^;^) 7^/-2-^^ 
M yxx;i/] -2-t!D-;i/:^;i/4^4^iJ-^ F 
at'&^gg) 4- [3- (iJ?'7x>;y7ir5";i/7^ 
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J) ^y'J^)\^y^n - 1 ->t5">ii/-N- [4- 

[N, N-h'X (2-^UUX^)l) 7^J-~3-^^ 
({b^^lOO) 4- (4-hf^Uv/7ir^JI/7^/ 

^>y^;i/7^y) -i-;t5";i/-N- [4- [n, n 

(ft^ifelOl) 4- [3- [3- (N, 

-l-^^JV-N- [4- [N, N-lfX (2-^DD i^? 
X5^;l/) 7ay-3-iJ7nn] 7xr:;l/] -2-tfu- 

(^^^^10 2) 4- [4- [3- (N, N-i^^^)V 
T^J) >^Dtf;^;^;l/7}^^it^ F] ^>^/^>il/7^/] 
-l-p<5^;p-N- [4- [N, N-tfX (2-^^00 
x^;W 7^/-3-i7DD] 7xr:;i/] -2-t!D- 
)Vf))Vif-^^^ F 

Wb^tiios) 4- [3- (^7x-:x/7ir^;i/7^ 
/) '^>v^-f ;i/7^/] -i->c^;p-N- [4- 

[N, N-tfX (2-i7DDX5^;W 7ay"3-i7n 20 

D] ^'xn;!/] -2-trn-;l.;^;i/7t^^i^^ F 
ab'&tii0 4) 4- [4- (i^7xvy7ir^;P7^ 
y) ^>\/'i';L'7^y] -i->^?;1/-n- [4- 

[N, N-h*X (2 -^DPX5^;i/) 7^/-3->:7D 
D] 7xx;i/] -2-tfo-;I/;^J;^7H^i:^^ F 
Mb'&^lOS) 4- [3- [4- [3- (N, N-v 

^^;i/75y) :/Dtf;i/:^;;i/3j^+it5 F] 

-2 -hrn-;l/;^;i/#:^ij-^ F] ^>y'f;i/7^/] - 
l-^^-JV-"^- [4- [N, N-t:X (2-^nux 

7^y-3~i7Do] 7xx;i/] -2-fcrD-;p 30 

ti)V'^-^^^ F 
Wb'&tllOe) 4- [4- [4- [3- (N, N-v 

^^;i/7^/) yntf;u*;i/Ji^+ii-^ F] 
-2-h!n-;i/*;i/3|^+-9-^F] -^>\/-f ;i/7^/] - 

l-^^J^-N- [4- [N, N-fX (2-^DDX 

7^y-3-^Dn] 7xx;W -2-tfD-;U 
fiJVt^^-^^ F 

at^^KllO?) 4" [3- [4- (i^7xs?y7ir? 

;i/7^y) - i-p^^;i^-2-t!n-;i/:^;i/*:^-tJ-^ 

F] ^>^/-f ;i/7^/] -1-;<^;I/-N- [4- 40 

[N, N-lfX (2-!57DDX^;W 7^/-3-i7D 
n] 7xx;H -2-t!n-;i.;^;i/7t^:^^i^^ F 

at'&tllOS) 4- [4- [4- (^7xi^y7ir5" 
;i/7ay) - 1 -y5^;^-2-t:D-;i/*;i/3fN+ii-^ 
F] ^>i/'Y;V7^y] -i-^5";^-N- [4- 

[N, N-tfx (2-^^00x5";!/) 75y-3-i7n 
D] 7xx;p] -2-t!n-;i/A;i.z}^4^if^ F 

«b^iKll09) 4- [3- [3- (N, N-vX?;l/ 

7^y) :/oh!;i/*;i/*+ij-^ F] ^>'J^)V7^j^ 

[4- [N. N-tfX (2-i;DD 50 



#IB¥8-2 6 9 0 0 8 

X5";W 7^y-3-^nD] 7xx;p] -2-tfD- 
F 

(ib'&^llO) 4- [4- [3- (N, N~->^X?;i/ 

7^y) yDtf;!/:^;i/>j^4^ita F] ^>V'-f >ii/7^y] 

-l-;:<?jV-N- [4- [N, N-fc'X (2-i7DD 
X?;i.) 7^y-3-:J7DD] 7xx;P] -2-tfD- 

{it^mi 1 1) 4- [3- [4- [3- (N, N->? 

X5";i.75/) yDhf;i'*;i/7H+itaF] 

-2-tfD-;^*;i.#:*^iJ-aF] ^>7-i';v7^y] - 

l-y^;l/-N- [4- [N, N-b:X (2-^DDX 
7a/-3-^nD] 7xx;i/] -2-fcfn-;u 

ai:'&tJll2) 4- [4- [4- [3- (N, N-v 

x^;i/7^y) :/ntf;i/:^;i/ji^:^-tt^ F] -i-y^;i/ 
-2-trD-;i/*;P3j?+it5 F] ^>7-f;i/75y] - 

l-y^;i/-N- [4- [N, N-tiX (2-^nDX 

7^y-3-^^DD] 7xx;i/] -2-ifD-;i/ 

ab-&4»113) 4- [3- (^^7X>?/7-fe^;i/7^ 

y) ^>y-r;i/7ay] -i-y5";i^-N- [4- 

[N, N-tfX {2-!;uux^)V> 7^y-3-^U 
D] 7xx;w -2-fcfn-;v*;i/3p:^^i?-^F 

(fk^tlll4) 4- [4- [3- (N, N-vy5";i/ 

7^y) yDtr;i/;^;i//j^:^-ij-^ F] ^>^y-r;^7^y] 
-i-y?;i/-N- [4- [N, N-tix i2-^ua 
x^;W 7^y-3-i7nD] 7xx;i/] -2-fcrn- 

Wb^^iis) 4- [4- (i^7xvy7'ir?;P7^ 
y) ^>^y'i';P7ay] - i ~;<5^;I/-n- [4- 

[N, N-fX T^/-3-{/U 

n] 7xx;i/] -2-tfn--jl/:^;i/7}^:^^-tf^ F 
(it-^^lie) 4- [4- [3- (N, N-vX5^;i/ 

7^y) /□if;^*;i/3p:^^-y-5F] '^>y-Y;V7^y] 

-l-y^^jP-N- [4- [N, N-tfX (2-^DD 

x^M T^y-s-^aa] 7xx;W -2-ifD- 

[0 0 11] ^in^cD^t'&mt. &rf<D^o\z^m'^ 

DCC«N, N' -xvi:7D^+v;i/*;U/j^s;-f ^ F. 
CDittN, N' -*;i/3t^x;i/>?-f ^yy-;k HOS 
u«N-b: FD4^>';i^i<K-r^ F. EDCIttl- 

(3->?y^;i/7^y:/nt!;i/) - 3-x^)ii3)i^zy 

-r^FjSKM> DECPtivX^;i/v7y3l^X2^:^^-f 
F. HOB ttil-bFa=^^v'^>yFU7y-;k D 
MF^Jvy^;^7^^;^A7^ F^^fo Pd/cti/^^v 

x>rXi5^V-1'>'>K^ft:0-fiSW;^^^Si;^& 
tt* SM J. Org. Chem. , 1981 

46#. 34 9 2-34 9 7M. J. Org. Ch 



(10) 



em. , 1 9 8 5^> 
J. Am. C h em. 
8 3 8-8 4 51 



3 7 74-3 7 7 9H* 
, 1 9 9 0^. 112 
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5 0#, 

S o c, 

^^^^t-wtmum'tm m7L\i. dcc. cdk e 

DCK DECP^) \Z^^X^^t^:Ltt^X^^. 

[0 0 13] 'A\z^&:^m\z'D\,^xM.i^wzmmt^. 
LT. ^<D-has^mf5i^^T^ym\zm7€V. ^n* 



«^BB¥8-2 6 9 00 8 



18 




^\zMbxtf)vts-)m^mmib^tvx. $>^\^^t-«t 

W^^fig^SJ m^itt. DCC, GDI, EDCK DE 

(o:^&h-mm\znt>n^:^mx$,D. com^izh^ 

jt-^ffom^. "tcDmmt^mzm/vxnvctfi^x^ 
[0 0 14] ±^fs.^fmxh^2- (i-^^;i.-4 

10 -7^ /-2-tfn-;i.:^;i.7j^+i^-a H) -N- [3- 
(N, N-v^?;i.7^y) yntf;!.] 7x-;i.:^7;i.jR 

5] o 

[0 0 15] 
[^b5] 



U 1^ CH, 



1 -:^^)V-A--Vu-2-}f.u-)VlJ)V^^>m'km. 

it^^=.)v^m^^Tm.imt\.. 3-73/-N- [3 
- (N, N-->-/5^;i/75y) :/Dtfjw 7xr:;^*J^ 

L. hUX5^;P75>??ftT3- (N. n--J:/^^)V7 

N- [3- (N, ]^-P^^)VTS.J) :/Dtf;i.] 7x 



a 3 0 5 2 4 Fam^TfT ^ -s ii% T L c ^-es 

( 1 - g^Jl/- 4 - - h D - 2 - en-;P;j5;;P;J?:^ii}-5 
too 1 6] 



0,N 



1 4 - - h □ - 2 - }fa-jiti)lt^>m^m 

\t^m^oiimti^^2Ammmxn7L^i)^. tlc^ 

n^^ H(i:4-7^/^m#Kx5^;i/<&hUx5";l/75 



€r§o Jl<^^(Z)SlSiBS«0>&i^3 OlC^^tg^bV^o E 
i«^ft#ffl3 0^^K^e>2 4^BflgSTfT^:5^t, TLC 

^xKi^(Dmfxmt^m^i^f)^^no of^^^ ^\ 

[0017] ^tz. 4- [4- (1 -^^;i/-4-xh 
o-2-t!n-;i.;^;i.d?:^^-y-5 H) ^>v^'Y;i/75 /] 
- 1 -;^5^;i/-N- [3- (N, N-v;^^;i/7^y) 

:^mx^mx^^ [ft7] . 

[0 0 18] 
Ut7] 
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(11) 
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DCCH08I 



6h, 



4- (l-^9-)i'-4-:zha-2-\ia~)Vti)Vt-^ 

^£;««)i3 o^m*^^ 1 tlc 

4- (l-/5";U-4-xhD-2-fcrD-;P:^;;i.7H+ 
•«-5H) 4-73y-^5";V-N- [3- 

(N, N->7;?ig^;i.75y) -fni^M -2-tfD-;p* 

6H30 



2 4^Ke«-efTA^*t. TLCi?TSjj;;oitff!KiR^ 

[0 0 19] 
Mt8] 




CH,0 



1} HaPd/C 



OCCHOBt 



(CH2)aC00H 



(CICH^Hz)^ 



(CHzl^ONH 



CHa© 



CH3 



4- (1 4-r:hD- 2- trn-;P:^;P:4^:t^ 
•!J-5H) '^>>/'f;k75/] - 1 -;<5^;i/-N- [3- 
(N, N->>;*9^;P75/) Zfuyf.M -2-tfD-Jl' 
^jPsS+lfS HS:Pd/CS««{Cffl«,»TS»*S(l»l)P 

5«fP.g@ST'fT^^. ;i;iT#-&73y#:ici'n^A:/ 

•>JUSD C C t HO B t #«T (^fi©-««;9:«^J!!lt> 

c:©^©ss5tt-fieMi^^ii/!)iffl^^e.n-5*t, 

2 4^W8ST7ff^S*^ TLC^TElSCiiffttjH* 5<? 



^. Sfc. Ri tS:«R2eE^)-©«jg©^fttt, &Ji(Ji:)3 

[0 0 2 0] *«M©^b-&<Ki®S#*j*ttTtt, tS:-^ 
n^<r>mi^m\z^*)mmmu^ifi. ^aibsd, o. 
0 1-10 0 omgsisfw, i^fz\m.m\z^'mv. m. 

[0 0 2 1] fi?fiKbttii»©^ri*lCj;oTnItETfe-5, 



— 
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[0 0 2 2] 

[3- (N. N--:^^^)t/ T5y) :fDtf "j| ^] -"2-"^ 

[0023] 
[it9] 
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*4 3uL (0. 3 7mmoK 1. 2^^M ^ftjA. 

00/5/0. ST^ffl) Sa77i/->3>*«*S. Ifi 
^k^^l/>-x— «gfk^#)<&jta 
fi^ai:LT^|fc. (7 0mg. 6 99«) 
mp. 1 3 0- 1 3 4'C 

NMR (CDC 1 3) «5 : 8. 1 6 (s. 1 H) , 
10 (d, 2H) . 7. 6 9 (b s. IH) . 1. 

(m, 3H) , 7. 3 2 (s. 1 H) , 6. 6 1 
IH) . 3. 9 3 (s. 3H) , 3. 44 (dd. 2 
H) . 2. 5 5 (t. 2H) , 2. 37 (s, 6H) , 
1. 7 8 (ddd, 2H) 

IR(KBr) ;3 3 0 0. 2 9 4 6, 2 8 1 8, 1 6 
5 1, 1 5 2 7 cm- ' TCsR^J-ff (th^fiHjOS^tJ) 
C:62. 4 1, H:7. 5 6, N : 1 6. 17 (4J-flf 
ffl) C : 6 1. 7 5. H : 7. 3 7. N : 1 5. 9 6 
[0 0 2 4] ||JS«^i|2 4- [3- [4- \A- FN 



, 7. 
50 
(s. 



4-7Sy-l-^5^;P-N- [3- (N, "H-V:^^ 
)\'7^J) -zfuMM -2-eD-;i,*;i.#+-9-5 }j 
0. 07g (0. 3 Immo I) £Jift;^5^i/>5mL 
\zmm\.. *?&T hUX5^;i.75> 5 2 ML (0. 3 
9mmol, 1. im^^M . ^y-/^ u=7^ Y 

o 
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[3- (N. N->?;<5^j|.75y) T^gfcfjM 
D-;i';<?;l.:iS^Hj-5 H [^1 0] 
[0 0 2 5] 
litl 0] 




(Kf^l) 4- [ (3-- hD/^>'/^;0 75 71 - 
l-;*g^;P-N- [3- (N, N->7;<5^;i.75y) 7^ 
olf;i/] -2-eD-;|.:fa;ud^4^-H-s K 
3--hn^mS660. 2 2g (1. 32mmol) $ 

-JWO. 1 5mL (2. Immol, 1. 6eq) Sin 

A, DMF 1 o»<&}gT^, ^mrimmt^WLrc. s. 
mmr)ki^m»Lft. hux^jvy^yo. ismL 

(1. Smmol, 1. Oeg), 

^)l~N- [3- (N. N->>^^)iys./) T'ptf 

0. dfiTumiti-hu^A. m^-km^-cimr^m^ 

m^tLxntc. (0. 2 5g. 5 2%) 
mp. 1 7 3-1 7 6t: 



30 NMR (DMS O- d «) 
H) , 8. 7 8 (s, IH) 
8. 1 4 (t, IH) . 7. 
1 (s, 1 H) . 6. 8 9 



<5 : 1 0. 6 6 

. 8. 4 2 (t, 
8 2 ( t , 1 H) 
(s, 1 H) , 



(s. 1 
2H) . 
, 7. 3 
3. 8 4 



50 



(s. 3H) . 3. 2 0 (m, 2H) , 2. 2 5 (t. 

2H) , 2. 14 (s, 6H) ,1.62 (m, 2H) 

TtMi^m mn-mi/sHzo^-^ti) c : 5 6. 9 

8. H : 6. 2 9, N : 1 8. 5 4 (4>«Tfi) C : 5 
7. 0 5. H : 6. 1 7, N : 1 8. 2 5 
[0 0 2 6] (RfS2) 4- [3- r4- [4- TM 

U^l^ysyl ^>'/^;U7s/] -i->t^ju-N- 
[3- (N. N- >>j<^;i.7gy) -/gfc'JV] -2-fcf 

i^n7A::/'>;i/0. 17g (O. 5 6mmol) sth 
F5inLIC^«|L. CD 10. 12g (0. 74mmo 

1. 1. 3eq) sjn^. ^m^^ymmxi. 
ra> 4ovx3o^mmf^Lrc. *?&t4- (3-7= 

/'^>>/-f;W 75y-l-^5^;|.-N- [3- (N, 

N->?y5^;i.75y) T'Dif;!.] -2-t^□-;^*J^JJ^ 

+-y-5 H (1 0 0%tUTO. 54mmol)/THF 



— 9L^^— 



(13) 
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^®^t^«J*afeJ!8StLT»fc. (BOmg, 23. 

%) 

mp. 1 4 7-1 5 210 

NMR (DMDO-de) 5:10. 25 (s, 1 
H) , 10. 0 5 (s, 1 H) . 8. 12 (t, 1 
H) . 8. 0 6 (s, 1 H) . 7. 8 0 (d, 1 H) , 

7, 56 (d, IH) 7. 40 (t, 1 H) . 7. 25 
(s, 1 H) . 7. 0 5 (d, 2H) .6.85 (s, 

1 H) , 6. 6 7 (d, 2 H) , 3. 8 2 (s, 3 
H) . 3. 7 0 (s, 8H) . 3, 2 0 (q, 2 H) . 
2.52(t,2H).2.33(t,2H).2.2 
7 (t, 2H) . 2. 1 6 (s, 6H) 1. 86 (m, 

2 H) 1 . 6 2 (m, 2 H) 

IR(KBr) 2946. 1633. 1520. 128 
1. 8 0 6 cm-i 

TCm^m mMmi/2H20^^tS) C : 6 0, 1 

8. H : 6. 7 9. N : 1 3. 2 2. C 1 : 1 1. 1 0 
(^mm) C : 6 0, 3 7. H : 6. 7 9. N : 1 2. 

74. C 1 : 1 1, 09 

[0 0 2 71 ^iS««j3 4-^>v-()iy^y-i~y 

^;i/-N- (2-7$v/X5^;i/) -2-\^U-)VtJ)V 

^^^jj-^H [Ibi 13 

[00 2 8] 
Wtl 1] 




4". 



HCI 



-2-t?D-;i/*;V3f?+i^-^H0. 12g (0. 57m 
mol) ^mfl:p<?l/>2mL. t!Uv>l. 5mL. 
DMF 6mLtC^<SU ^^m^T^>V^-r;i/^ 
n^-TFO. ImL (0. 8 6mmol) ^mTLTzo 

s^Lfco nm^i^^)ti^jitiyA-vi^& (1 5%(7)/ 

^ i7 '> 3 >$ia5HSLSKx^;l.- 7ir h n h U D US 
mtLTco (0. 1 3 g. 7 3%) 
NMR (DMSO-de) 6:10. 36 (s, 1 
H) , 9. 0 3 (b s, 2 H) , 8. 6 9 (b s, 2 
H) , 8. 2 9 (t, IH) , 7. 9 4 (d, 2 H) , 
7. 5 0 (m, 3H) , 7. 3 0 (s, 1 H) , 6. 9 
8 (s, IH) , 3. 8 3 (s, 3H) , 3. 6 6 

(m, 2H) , 2. 6 4 (t, 2H) 

[0 0 2 9]||Jge!4 4-^yV-()U7^y-l-:^ 
^;P-N- (3, 4, 5-m/h4^v73:X;i/) -2 



it? 



5^ 



40 



24 



[0 0 3 0] 

Hbi2] 



CHjO 



Ha 




•H3 



OCH3 

4-7^/ - 1 (3, 4. 5-hU;<h 

+v7xzi;w -2-trD-;i/*jP3p+-y-^ F (1. 2 

Smmo I) <&tfU>^>2 OmLlC^^b. ^^^SST 
7K?&»i$Ufco iSft^>y'f>ll'0. 18mL (1. 55 

mmoi. 1. 2^^)i) ^-m^. '^mizhELimm 

(i7UD4^;i/A/^i$7y-;n-2%T^m) . ^itiy 

jbT^ z. txmmit^^^&&i^^t Lxn-^o ( o . 

3 4 g. 6 5%) 

mp. 2 1 2-2 1 5t: (dec. ) 
NMR (CDC 1 3) 6:7. 9 1 (s, 1 H) , 7. 
8 5 (d. 2H) , 7. 6 4 (s, 1 H) , 7. 5 3 
(q, 1 H) , 7. 4 8 (q, 2H) , 7. 1 8 (s. 
1 H) , 6. 8 7 (m, 3 H) , 3. 9 3 (s, 3 
H) , 3. 8 6 (s, 6H) . 3. 8 2 (s, 3 H) 
IR(KBr) ;3353, 2935, 2863, 16 

4 8, 1 5 1 0 cm-^^^^«T (li'#M3/4H2 0^ 
^tJ) C : 6 2. 4 8, H : 5. 8 4. N : 9. 9 8 

(^^M) C : 6 2. 6 5. H : 5. 6 3. N : 9. 8 
5 

[0 0 3 1] *«W5 3- (4-^;i/^;i/y^y-i 
-;xy;l/-2-bfp-;i/:^;i//|^4^'»^ F) -N- [3- 
(N, N-z^^^)i7^y) :fu\f)Vl ^>X:fj)V^^ 

■9-$F [ftl 3] 
[0032] 
[|fcl3] 



o 

CH,d 

3 -XhD-N- 



[3- (N, ^-z^^^ 
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(RiBl) 

m-Xhn^mSKl 0. Og (6 0mmol) tMit 
?:t-;^2 1. 4 g (18 Ommo I) ^M^^L. Sm 

L\zmmL. 3- (N, N-i^:^^)V7^y) ^uEJV 
T5>6. 13g (6 Ommo 1) <hFUX^;i/7^> 
6 g (6 Ommo 1) (DU^ (:^ft;<^U>5 OmL 
*) fC7K?&TiBTl/fc. ^iaTffi*^. -^tkMo 7K*{c 

b. mmi-hV^A-V^mLTSff^mB, Omg (5 

3. 2%) ^mtz. x-x;i.-'\+if>-esji8aLfc 



—pas— 



NMR (CDC 1 3) 5:9. 5 5 (b, 1 H) . 8. 
5 6 (s. IH) . 8. 3 3 (d, IH) , 8. 2 6 
(d. IH) , 7. 6 4 (t. IH) , 3. 6 1 (m, 
2 H) . 2. 5 9 (m, 2 H) . 2. 3 8 (s, 6 

H) , 1 . 8 0 (m, 2 H) 

[0 0 3 3] (KIS2) 3-75y-N- r3 - 

3--hD-N- [3- (N, n-i>:^=^)V7S.J) y 
Otr;H y::L=.)lfj)Vif^^^3.^2. 3g (9mmo 

I) Sr8 OmL(D^^y-;Kc^<SL. 3 2 0mg®l 

Jl'A^A (i^nD*;|/AC;,t;5^y-;n 5-3 0%*^ 
2. Og (98. 7%) 

NMR (CDC 1 3) (5 : 7. 1 9 (t. IH) . 7. 

1 2 (s, 1 H) , 7. 1 0 (d. 1 H) , 6. 8 4 
(d, IH) , 4. 4 0 (s, 3H) . 3. 4 2 (m, 

2 H) . 2. 4 6 (m. 2 H) . 2. 3 1 (s, 6 
H) , 1. 80 (t. 2H) 

[0 0 3 4] (S*£:3) 3- (1 -^9^;|/-4-- K 
a-2-tfa-;i/;»;U:i}^^^-tj-S H) -n- [3_ 

H 

1 -;<5^;i/-4-- hD-2-trD-Jl.*;l.:J?>K4 2 

5mg (2. 5mmoi) ^mt=^^-)v^m^^xm.m. 

-T5y-N- [3- (N. ^-i^^=^)V7^/) 

^x:^;!^*;!.!)^^^^-*^^ H5 5 3mg (2. 5mm 

o 1) ®igfl:^5"k>fisjS (B^:^^:^^^T^i-5) 3 

OmL i H ijx?^;i.75> lmL®ji-&^«f »C«Tt 

^t. 5^}-P4T^fitcMu ^o^^2mmmwLrc m 

<S'fb^?U>T?ift-3T4 2 0mg&#fc. mS^rS'/ 
-;PTS^SLT3 7 6mg (4 0. 3%) mit. S 
e.fC«JS*>e6 7 0mg®i(es&#;fc (?i^tl) . 
NMR (DMSO-ds) 5:10. 30 (s, 1 
H) , 1 0. 1 5 (b, 1 H) , 8. 6 4 (t. 1 
H) . 8. 2 3 (d, 2H) . 7. 8 8 (d, IH) , 
7. 7 8 (s. IH) . 7. 59 (d, 1 H) . 7. 4 
3 (t, 1 H) . 3. 9 7 (s. 3 H) . 3. 0 7 
(m, 2H) . 2. 7 4 (s. 6 H) , 1. 9 1 (m. 
2H) 

[0 0 3 5] (S*S4) 3_- (l -^^)V-4-7S. 
ZzL2_- eDrri!^Vjg^jj-_5 K) -N - [3- (N. 

H 

3 0 0mg (0. 80mmol) 03- (1 -;<5^J1/- i 
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4-- Kn-2-hrD-;p*;U3P+-y-5 H) -n_ [3 

- (N, N-->-;<5^ji.75/) ^ntrjH 7x-;p*;i' 
3}^4^+>-5 H<&1 5 OmL®^^y-;KC^«IU 100 
mg®l 0%Pd/C£m. mST*^^8gTSfett 
^BaTTSi^Lfc. Pd/C*|»#. THFfcBSIU 

2 0 0mg (7 2. 5 

%) . 

NMR (DMSO-ds) 6:9. 6 9 (s. 1 H) . 
8. 5 7 (t. IH) . 8. 18 (s, IH) . 7. 8 
10 3 (d, 1 H) , 7. 4 9 (d. 1 H) . 7. 3 5 

(t, IH) . 6. 5 7 (s, IH) . 6. 40 (s, 
1 H) , 3. 7 5 (s, 3 H) , 2. 9 8 (m, 2 
H) , 1. 9 0 (m, 2H) , 1. 7 6 (m, 2H) 

[0 0 3 6] (S^SS) 3- (4-t-)i^Z}],TS.y- 

i-)^^)V-2-)^a -)iti)V^^^s.]i) -N- ra 

- (N. N-i>:*.^}i7s.y) yntfjn yg^-jyt)]^ 

^Kl. OmL<£THFl. 5mL{cS*iU CD I 4 
7 Img (2. 6mmol) 3mL®THF(Ci§;0^ 
20 Lfcfe®('jD^T, 1 5^)-rBlffi^bfc, C:n«-4 0'C 
(H7'f7'f;^ + E3;l^bM3g + 7-feh» T3- (1- 
^5=-;i'-4-75/-2-fcfD-;P;)!3;i.jjf+-y-5 ji) - 
N- [3- (N. N--:;^9^;i.75/) :/Dfcr;W 7x 
ri;i'*;V^+-y-3 F2 0 Omg (0. 5 8mmol) * 
7mL®;<^'/-;HC^;0iU&S«e(CjiSTbfc« -4 0 

A (^aiSgjK : ;^DD;jN;l^A8 5+>l^y— ;H 5+7 
>-t-7*6) T^rnvrz. ■^^||fe®7^;i/7rXl^ 
JC;feofcdJMS{t;L;^:6^-3fc. 1 9 Omg (8 7. 8 

30 %) , ^:nS2inL®-Y v:/Dfcf;U7;p3-;nc^/|? 

mmx.^)l2mL^m^. (4N) /J7:t+-y- 

>0. ImLSJn;^, ^Ufc^aSffilRbfco BftSbT 

■ii<mK mmtLtz. l O Omg (4 8%) , mp. 
1 0 3X:f}y^^it.ifimib&ttft^, 1 4 ox:sUiT!^ 
bfc, 

NMR (DMSO-dfi) 6:10. 1 4 (s, 1 
H) . 1 0. 0 5 (b, 1 H) > 9. 9 9 (s, 1 
H) . 8. 6 2 (t. IH) , 8. 2 2 (s. 1 H) . 
49 8. 1 4 (s. IH) , 7. 8 6 (d. IH) . 7. 5 
3 (d. 1 H) > 7. 3 9 (t, 1 H) , 7. 2 7 
(s, IH) . 7. 0 7 (s, IH) , 3. 8 5 (s, 
3 H) . 3. 0 8 (m, 2 H) . 2. 5 0 (s. 6 
H) . 1 . 9 3 (m, 2 H) 

IR (KBr) 3405. 3082. 2961. 270 
7. 1 6 5 5. 1 5 8 6. 1 54 2. 1 4 82. 1 40 
2, 1 3 04cm-' 

Ttm^^m (IfgffiHaOS^tJ) C : 5 3. 5 8. H: 
6. 6 3. N : 1 6. 8 0. C 1 : 8. 3 2 (^>«t<S) 
>0 C : 5 4. 5 0. H : 6. 4 2. N : 1 5. 3 1. C 



(15) 
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1:8. 2 2 

[0 0 3 7] ^mm^ 

[N. N-b'X (2 - j^PDX^;!/) 7$y] 



4- [3- [4- [4- [4- 



(ClCH2CH2)jN- 



* (3, 4, 5- m;< m^i/:7xr:;i/) 
H Mt;i4] 

[0 0 3 8] 

[{ki4] 



-2-hrD-;u 




(J^JS 1 ) 4- [N- (3- 

y] -i-p^5^;i/-N- (3, 



4, 5-m;<h4^v7 



xn;p) -2-fcrn-;i/;^;i/;pc^»$ H 

i-;5<^;i^-4- [N- (3-- hu^>y-r;i.) 

y] -N- (3, 4, 5- hU:>^ h^v7x-;l/) -2 
-t!P-;i/:^Jl/4^+it^ HO. 16g (0. 3 6mmo 
I) ^DMF3mL, -;l^2mLtC^jKL 1 0 % 

P d / C /t - X JI/ 1 1^PSn^}*®*^^JU^ff o Tco 

[0 0 3 9] (SIS2) 4- [4- [tiX (2-^D 

^D^A:/v;I/0. 13g (0. 4 3inmol) ^^D 

n*Jl/A2mLl::?§^L, :t^i/mU>l. Og^jD 
6 0'C:t'Y;PAX4'4^P«im*fbfCo MEETJgiffi 

f';l^T4lpIi5fe#U Siaik'&^§lt6:t'f;V<hL.T# 

[0 0 4 0] (Kfit^S) 4- [3- [4- [4- [4 
- [N, N-b:X (2-^nnx^;i/) 7^/3 7xz: 5^ 
;i/3 >^5^u;i/7^y3 - i -^5^;i/-2-ifp-;i/:^ji/ 
F3 ^yy^ji^y^y^ - i-^^)i-n- 

(3, 4, 5- m;< h4^->>^xx;i/) -2-bfa-Jl/ 

4- [ (3-75/-^>^/^;i/) 7^73 -1-/^;!/ 
-N- (3, 4, 5- hU^ h4^'>7xx;i.) -2-tf 
U-)Vif)V:^^ir^ H (X h P^t:<^ D 1 0 0 % LT 
0. 2 2mmol) ^fcfUi^>2mLtCg«PU ^l^a 
ffiT> ^?&ffi*^bfco 4- [N, N-b'X (2-^PP 
X^)l) 7^/3 "7xX;i/y^U;i/i7P7-f K/ifi-fc^^ 
^U>2. 5mL^S8f§?aTb. ^fflJCfe 2^ffljS 
*^L;^Co MJETaffibfcm. ^i?i^7irh>Jc^^^L>- 

u^^Mzmm-^it. :^^A^PTh{cTa«s^fTVi 
(/7Dp>iN;i.A//i$'y-;u e-io^T^ttj) > $ 
SicTLCTSfi (i7pn*;i/A/;*t$^y-;n o o/ 
10) X-T-jl//7^h><i:D^^lbT5C:(h(Cct 
DgS^k^fe^g{Mfii^S<hbT#fc. (2 6mg. 1 
1%) 

mp. 2 8 0t:gt± 

NMR (DMSO-de+CDC 1 3) (5:9. 97 



4^ 



(s, 1 H) . 
1 H) , 8. 
H) . 7. 6 
7.3 0 (s. 



OCHa 

9. 6 9 (s. 1 H) . 
11 ( s , 1 H) , 7 . 
(d, 1 H) . 7. 3 6 

1 H) , 7 . 18 ( s , 



9.3 7 (s, 
8 8 (d, 1 
(t, 1 H) , 
IH) . 7. 1 
6.6 4 (d, 
8 6 (s, 6 
(m, 4H) , 
2H) . 2. 2 



5 (s, 2H) . 7. 1 (d, 2H) 
2 H) . 3. 9 5 (s, 3 H) . 3. 
H) . 3. 7 7 (s, 3H) , 3. 7 1 
3. 6 5 (m, 4H) , 2. 4 1 (t, 

( t , 2 H) . 1 . 9 8 (m, 2 H) 
IR{KBr) :3 3 0 5. 2 9 6 3, 1 6 4 5, 1 5 
1 9, 1 4 5 0 cm-i7C3^i>«f (tt#fi3/4H20^ 
C:59. 71.H:5. 92>N:9. 71> 

i^Vxm) C : 5 9. 5 3, H : 5. 6 5. N : 9. 7 
5 

[0 0 4 1] mmm i 4- [3- [4- (n, n-^^ 
^^;i/7$y) :/^u;i/7$y3 ^>y^JU7$y3 - 

l-;<^;i^-N- [4- [N, N-fcfX (2-^PPX 

7xx;i/] -2-brp-;i/jj;i/xK;^»$ 

Ji Mbi 53 

[0 04 2] 
[<tl 5] 
HjC 0 




CH30 



NCCHjCHaCOj 



4- [3- [4- (N, N-i;;^f^jl/7^/) ^^^U;!/ 

7^/3 ^>\/-Y;i/7^y3 -i-y5^;i/-2-tfp- 

;l';^;l'4^>i?0. 15g(0. 4 0mmol).HOB 
teOmg (0. 4 4mmol) ^:t-X7^Xn[cAn 
^^g^bfco ^CfC. 4- [N, N-tfX (2-^P 
PX^;i/) 3 7^ y7xU>t6K:l0. 12g (0. 4 
5minol) *DMF4mL{C^j!PLhUX5^;U7^> 
6 2/xL(0. 4 4mmo 1) SJllAfcS§S8^*JnA> * 
?^T}S^U;^Co DCC9 3mg (0. 4 5mmo 1) CO 
DMF (2mL) iSiK^iSTL (2^^H) ^K?§^t^TL 

(^PP7f^;^A/;<^5^y-;H O'-l 5%T^m) 
StCTLC (^'PPJt^iVA : ^^^y-;^ : 7>^X7* 
= 1 0 0:2 0 : 1) T3ltSt> Mk>^^l/>-X-5" 
5^? ;i'i:OslSS^k-r^^t«c^O^Sft;^«!^efei|gatb 



(16) 



29 

XWzo (8 3mg. 3 5%) 

mp. 1 7 3X:f)^^^mf)m^r)^ ^^fs^^j^^thtcfS: 

NMR (DMSO-de) 6 
10. 1 (s, 1 H) , 9. 

(s, 1 H) , 7. 8 (d, 
H) , 7. 5 4 (d, 2H) 
7. 3 4 (s, 1 H) . 7. 

(d, 2H) , 3. 9 (s, 
H) , 2. 4 (t, 2H) 
7 (m, 2H) 

IR (KBr) 3 3 04, 2 9 5 3, 1 64 2, 



1#iB¥8-2 6 9 0 0 8 



30 



: 1 0. 3 (s, 
7 ( s , 1 H) 
1 H) , 7. 6 

, 7, 4 (t, 
1 (s, IH) 
3H) , 3. 7 



IH) 
8. 

(d, 
IH) 
6. 

(s, 



2. 3 (t, 2H) , 1, 



10 



* 9, 1 4 3 6cm-» 
7C^5>«f (tfSffl. H2 0<&'g'tI'a:bT) C : 5 7. 5 
2> H: 6. 3 2, N: 13. 9 4, «^#ffi) C: 5 
7. 5 3, H : 6. 0, N : 1 4. 2 5 
[0 0 4 3]^Jg«98 4- [3- [4- [4- [4- 
_[N,_Nj^*x (2- ^DDx5^;i/) 7^y i :7x:n 
>^^u;i/7$y] - i-;<^;p-2-b:P-;i/:^;p 

[3- (N, N->^;<^;i.7$y) -fai^M - 2-hr 

[0 044] 



Htl6] 



(CICHeCHzfeN 




(SiS 1 ) 4- [3- (1 -^5^;i/-4-r:ha-2 
-tf p-;i/:^;i.:j^4^'»^ H) ^>V^)VT^y] - i- ^ 
;>^^;i/-N- [3- (N. N-v^^;|/T^y) T^pbf 
;P] -2-]fp-;i/:»;i/;}^:^^it$H 
4- (3-nhP^>y-r;^7^/) -l-;?C^;U-N 
- [3- (N, N-v^^;l/7^y) T'PtfM -2- 
trP-;i/*;P3l^:^'9-a HO. 5 0g (l. 3 4mmo 

1) ^nmizm^mm^mmm^mK Mt^r^r^/ 

;i/-4-r:hP-2-t:P-;i/:^7;i//}?>K0. 23g 
(1. 3 5mmoK 1. 0^^;W , HOB t 0. 2 
Og (1. 4 8mmol, 1. im^EM ^m\zmX. 30 
^^^ffimT*?fem^L. DCCO. 30g (1. 45 
mmo K 1. im'EM ^iJDA, ^mJCfe<i:L4^ffl 

JltJ^A^u^hlzxmmLTc m!c^^Vy/:^9 / 
-)l (2 4%) Tigm) o :S{b;^5^l/>J:DigS^L:-r^ 
il<htC,^0^®ft^t?^afejgS,hLTO. 5 0g 
(1. OlmmoK 7 5. 3%) mtco 40 
mp. 2 0 2 - 2 0 4t: 

NMR (DMSO-de) 6:10. 31 (s, 1 H) 
10. 29 (s, IH) 8. 24 (s, 1 H) 8. 2 3 

(s, IH) 8. 1 (t, IH) 7. 9 (d, IH) 
7. 7 7 (s. 1 H) 7. 6 5 (d, 1 H) 7. 4 7 

( t, 1 H) 7. 2 7 (s, 1 H) 6. 8 5 (s, 1 
H) 4. 0 (s, 3H) 3. 8 (s, 3 H) 3. 2 

(q, 2H) 2. 2 5 (t. 2 H) 2. 1 (s, 6H) 
1. 6 (m, 2H) 

[0 0 4 51 (SIS2) 4- [3- [4- [4- [4 50 



[3- (N. N-i;;?t5";i/7^/) ^UMM -2-tf 

p-;i/:^;P/}^^-»$ H 

4- [3- (1 -;<^;i/-4-nhP-2-t:P-;l/;i5j 

H) ^>y'f;i/7^/] -i-p<5^;i/-N- 
[3- (N, N->?;^5";i/75/) ^UMM -2-tf 
P-;l^:^;l/iI^+1f^ HO, 3 5g (O. 7 1mmol) 

1 0%Pd/C#ftTg^»*^^JEin^fTK ^iST 
^75y#:'\«Vi;rc, iin^DMF 1 OmLtC^jSU, 
^P^A:/i^JP2 4 6mg (0. 7 1mmol, 1. 0 
m^^M . HOBtll3mg (0. 84mmol, 
1. 2m^M ^Mtl. ^^»H^T*?&a*fLfcp D 
ceo. 16g(0. 84mmol, 1. 2lf^;W 

«U 0. 5N*S^it::^hu^A7K^MTi5fe#. jfiit^ 

;^j^ArcT3BS (iifc^^l/>X;^3^/->/l/ (2 0%) 

ib^^O. 3 4g (6 3%) ^S^HafeigatUTII 
mp. 2 2 0t:;6^^«filc^<kLfc)!^t, ia«>iM;*C 

NMR(DMSO-d6) (5:10. 26 
H) . 10. 0 (s, 1 H) . 9. 8 (s. 
8. 2 (s, IH) , 8. 13 (t, IH) , 
(d, 1 H) , 7. 6 (d. 1 H) , 7. 4 
H) , 7. 2 7 (s, 1 H) , 7. 2 (s. 
7.0 4 (d, 2H) ,7.03 (s. 1 H) 
6 (s, 1 H) , 6. 6 7 (d, 2 H) 



(s, 
1 H) 
, 7. 
(t, 
IH) 
6. 
3. 8 



(17) 



8-269008 



31 



32 



(s. 3H) , 3. 83 (s, 3H) , 3. 67 (s. * 
8H) , 3. 2 (q, 2H) , 2. 3 7 ( t. 2 H) , 
2 . 2 4 ( s , 6 H) , 1 . 8 3 (m, 2 H) , 1 . 6 
7 (m, 2H) 

IR (KBr) cm-^;3287, 2950, 164 
7, 1 5 1 9, 1 4 3 9, 1 2 8 4, 8 0 6. 74 5 

7tm^^ mnm c : 5 9. 2 9. h : e, 5 5> 

N : 1 4. 5 6. C I : 9. 2 1 {j^^m C : 5 9. 
57. H:6. 69. N:14. 07. Cl:9. 40 * 

H 



[0 04 61 IISg«9 4~'[4- [4- [4- [4- 

[N, N-tlX (2 -^DPX5^;i^) 7$y] 7xn 
)V] y5^U;i/7$y] - 1 -;<^;U-2-fc!n-;i/:^;u 

[3- (N, i^-v^9^)VT^j) :/Pbr;i/] -2-tf 
p-;u:^;u4^4^-»^ H Mbi 7] 

[0 0 4 7] 

[fbi 7] 



(CICH2CH2)2N 



CHaO 



(SjS 1 ) 4- (1 -;<5";l/-4-r:hn-2-bfD 

l-;<^;i/-4-XhD-2-t!D -)Vti)V7fsyi^ o . 
3g (1. 7 6mniol) ^X-7^;l/9mL{C!iSU. 
jg^-r^^TDMF^Jn;^. tS<b^:tXjl/0. 31 g 
(2. 6mmol, 1. 5lft;W ^JDA. ^STlf^ -219 

>6mLic^«t. ?k?ftT4-7^y^m»^x^;i/ 

0. 2 9 g (1. 7 6mmo 1 , 1, 0^^;l/) . h ' J 
X^;i/7^>0. 24mL (1. 72mmol, 0. 9 

?gjcT*^^7;i'*utttcL. mt^^vy-^iA^x. 

)v (8%) T^ffl) . x-T-;PT^sibr^c^(Cct 
0. gs^k^%^3KafiiKa<hUT^#fc, (0. 2g. 

3 6%) 

mp. 2 1 0-2 1 2t: 

NMR (DMSO-de) (5 : 10. 4 (s. 1 H) , 
8. 2 5 (s, IH) , 7. 9 5 (d, 1 H) , 7. 8 
8 (d, IH) , 4, 3 (q, 2 H) , 3. 97 (s, 
3H) , 1. 33 (t, 3H) 

[0 0 4 8] (S1S2) 4- (l->C^;i.-4-Xh 

4- {\-^^)V-A--hU-2-\iU-)Vfi)Vi!^^ 
^^Y) ^mSi?X^;i/0. 2 1g (0. 6 6mmo 

1) ^Ji^ J -)v^mi.\zmmh. i^imit-Th^)^ 
'A*i§?K5mL^m9 or:-r?i^paiii^m^Lrco X 

m^^&^^^^BtLXmtc. (0. 15g. 79%) 
NMR (DMSO-de) (5:10. 38 (s. 1 
H) , 8. 2 5 (s, 1 H) , 7. 9 (d, 1 H) , 
7. 8 6 (d, IH). 7. 7 7 (s, 1 H) , 3. 9 50 



9H3 



7 (s, 3H) 

[0 0 4 9] (SISS) 4- [4- (l-^5";l/~4 

-:zhP-2-b!P"JI/:^;i/7}^4^1t$ H) ^>^/-rJU7 
^y] -1-;<5^;1/-N- [3- (N, N->^^^JU7 

^y) :/Pb!;i/] - 2-b:P-;i/jj;i/7fN^it^ K 

4-7^y- 1 -j^t^Jlz-N- [3- (N, N-v^5" 

;i/7^y) T'Dtf;!/] - 2 - tfD-;i.:^;i.:}^:^^i^^ h 
(*BJ£T^xhD#:0. 5 5mmo 1 J:DS»*^^lfl 
(CiO-g-^) S:DMF 5mL(C^«?L> 4- (1-pt? 
;i.-4-nhn-2-hfD->iV;^;i.3p:^--y-^ H) ^m* 

^0. 15g (0. 52nimol. 0. 9 4^^;W . 
HOBt (8 2mg. .1. im^^M ^lD^> ^^mSit 
T7k?&ffi^bfc, DCCO. 12g (0, 5 8mmo 

1) ^Mx. ^fi{cfe(?fL3. hmfmwi^. -^wlw 

>fb^^U'> (;?^^y-;n 6-2 o%^-&ty) ) . x- 
'r)v^y)^^it^^^h\z^y). ^m%:^m^mM^^ 

StLT#fco (0. 1 3g. 4 7%) 
NMR (DMSO-de) 6:10. 34 (s, 1 
H) , 10. 3 (s, 1 H) , 8. 2 5 (s, 1 H) , 
8-13 (t, 1 H) , 7. 9 4 (d, 2H) , 7. 8 
5 (d, 2 H) , 7. 7 6 (s, 1 H) , 7. 2 7 
* (s, 1 H) , 6. 9 (s, 1 H) , 4. 0 (s, 3 
H) , 3, 8 (s, 3H) , 3. 2 (q, . 2 H) 2. 
4 7 ( t , 2 H) , 2 . 3 { t , 6 H) , 1 . 7 (m. 
2H) 

[0 0 5 0] (S)l&4) 4- [4- [4- [4- [4 
- [N, N-biX (2-^DDX^jl/) 7$y] >^xX 

[3- (N, N-v;<5";l/7^y) ^u\i)V\ -2 -If 

4- [4- (1 -^5';P-4-xNn-2-tfn-;p;^ 
F) 7x-jl/:^;i.3|^4^i^^H] -l->C5"jI/ 
-N- [3- (N, n--J^^)V7%J) ^UMJV] - 



33 

2-tfD-;U*;i,;|?:^.^5H0. 13g(0. 2 6mm 
ol) t:;<:S'y-MzmmL. 1 0%Pd/CSffll-iT 

IzmmLtz. i^ayAf'»l8 5mg (0. 2 8mmo 
1. 1. im^M . HOB t 4 5mg (0. 3 3mm 

ol. 1. sm^M ^m^. ^m^m.T)Kmwu 

DCCeimg (0. 3mmol, 1. 1 5^^;0 $ 

it^&ififb^g^i'Xc^^u. 0. sNymiti-hwyA 
i^^mn&^m^tLxmc. (5 7mg. 29%) 

NMR (DMSO-d6) I 
H) . 10. 0 (s, IH) 
1 H) , 7. 9 
26 (s, 
(d, 2H) 
1 H) , 6 



(18) 



#M¥8-2 6 9 00 8 

34 

3H) , 3. 8 2 (s, 3H) , 3. 7 
3. 2 (q, 2H) . 2. 2 5 (t. 2 
1. 7 (m, 2H) 
329 3. 295 0. 16 
1438, 1 247, 762 
[0. 3CH2C 1,. 2. 2H20*^ 



8. 1 (t, 
(d. IH) 
1 H) . 7. 
H) 



6. 9 



7. 
0 4 
(s. 



: 1 0. 1 6 (s. 1 
9- 8 (s, 1 H) . 
(d. 1 H) , 7. 8 4 
IH) , 7. 2 3 (s, 
7. 0 3 (s, 1 
6 7 (d, 2 H) . * 



*3. 84 (s 
(s. 8H) 

H) , 1 . 8 3 (m, 2 H) 
I R (KB r) (cm->) 
44. 15 19, 

tS) C : 5 6. 31.H:6. 54. N:13. 72. 
C 1 : 1 1. 2 0 (^m) C : 5 6. 5 3. H: 6. 
54. N: 13. 96, CI : 1 1. OO 

10 [0 0 5 1] mmm i o mmms^^mm) 
>^i^o(Dmmmmmmmm<Dm&T$>r), mtt 

T-y-fe-f tLTatS$nfcfc®T*S. Cancer 
Res.. 1 9 8 8^. 48#. 5 8 9-6 0 IHC^ 

1) [«i]. 

30 [0 0 5 2] 
[^1] 





5 0 %mitm& 




2 7 (T-fiTDi^^A/mL) 


fc-^*?! 0 


5 


ft;^*i 2 


1 1 


ft^toi 3 


2 


ft^fes 5 


3 


flS^ttS 7 


4 




3 6 



[0 0 5 3] 



